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ABSTRACT

A video signal processing device in which an input
video signal is delayed by a period of time equal to an
integer number times one horizontal scanning period to
obtain a delayed video signal, the input video signal is
output for a predetermined period related to a vertical
blanking period of the input signal and a mixed signal
which includes the input video signal and the delayed
video signal is output for a period other than the prede-
termined period. |

10 Claims, 3 Drawing Sheets
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1
VIDEO SIGNAL PROCESSING DEVICE

This is a continuation of application Ser. No. 561,639,
filed Dec. 15, 1983, now abandoned. 5

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to video signal processing de-
vices, and, more particularly, to video signal processing 10
devices for processing signals by utilizing the vertical
correlativity of video signals.

2. Description of the Prior Art

In the following a system is discussed for forming one
frame by two fields taking as an example of an apparatus
for obtaining one frame structure of video signals from
one field of video signals by using line interpolation, as
illustrated in FIG. 1. The main constituent parts of such
apparatus comprise a 3H delay line 1 where H desig-
nates one horizontal scanning period, in the NTSC
system, about 63.556 usec., a very short time delay line
2 for fine adjustment of the delay time on the order of
100 to several 100 nsec., a 1H delay line 3, two attenua-
tors 4 and 5 for producing an output of amplitude 3
times lower than that of the input signal, a selector 25
switch 6 and an adder 7.

- Next, explanation is given to the operation of the
apparatus of FIG. 1. As, for example, in the rotating
magnetic sheet, one field of video signals was recorded
in each round track, and is later continuously repro-
duced, a successive series of reproduced video signals
for one field (hereinafter referred to as one “field sig-
nal”) is assumed to arrive at an inlet 11 of FIG. 1. This
field signal is supplied to a 3H delay line 1 where it is
delayed by a time corresponding to the 3H, and of 35
which the output is then applied to selector switch 6.
Let us call the video output signal of the $H delay line
1 $H signal. From a point of view of one frame of video
signals (hereinafter referred to as one “frame signal”)
which will be finally obtained by the apparatus of FIG. 40
1, this 3H signal is a signal of, for example, the first field.

Also, the aforesaid field signal is applied to a delay
line 2 and a 1H delay line 3 of which the delay times are
respectively about 100 to several 100 nsec. and a time
corresponding to 1H, and therefrom to respective 3 45
amplitude attenuators 4 and 5. The output signals of
- attenuators 4 and 5 (indicated at (a) and (b) in FIG. 1)
are added by adder 7. Thus, adder 7 produces an output
signal representative of the average of the preceding-
by-1H video signal and the present video signal (indi- 50
cated at (c) in FIG. 1) and which provides a signal of
the second field for the frame signal. Here, the function
of delay line 2 is to finely adjust the delay time error of
1H delay line 3 so that the difference in time between
the signals (a) and (b) becomes exactly equal to 1H
- (63.556 usec.) -

The thus-averaged signal becomes a so-called scan-
ning line interpolation video signal. This signal and the
aforesaid 3H signal are sent to selector switch 6 and are
allowed to selectively appear at an outlet 12.

A vertical synchronization separator circuit 13,
which is receptive of the video signals from inlet 11,
produces vertical synchronizing signals which are then
applied to a switching signal forming circuit 14. In
synchronism with the vertical synchronizing signals,
this circuit 14 produces switching signals controlling
the operation of the selector switch 6 in such a manner
that the $H signal and the scanning line interpolation
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video signal at the output alternate in every vertical
scanning period. Therefore, the output of selector
switch 6 becomes a frame signal.

By such scanning line interpolation, the degree of
vertical resolution of the field signal is increased from
262.5 lines (for note, in NTSC signal) to apparently 2
times as large, or 525 lines, improving the quality of the
reproduced image.

In the apparatus of the character described above,
however, it also results, even in the period including the
vertical synchronizing signal, that the above-described
treatment for obtaining the average signal by the line
interpolation takes place. Therefore, an intermediate
level is created for the vertical synchronizing compo-
nent of the scanning line interpolation signal. FIG. 2 is
a timing chart of wave forms appearing at various
points (a) to (c) of FIG. 1, illustrating various fly-back
time relationships to each other. In separating the verti-
cal synchronizing signal out of the frame signal ob-
tamned by the apparatus of FIG. 1, therefore, the length
of the vertical synchronizing signal as separated on the
basis of the threshold level of the separator circuit is
caused to alter from the proper 3H to 2H or 4H or the
like. It also happens that the start point of the vertical
synchronizing signal differs by 1H for the same reason.
Upon consideration of the use of the separated vertical
synchronizing signal for various desired purposes,
therefore, problems have arisen.

SUMMARY OF THE INVENTION:;
It 1s an object of the present invention to eliminate all

~the above-described drawbacks of the prior art tech-

nique.

Another object is to provide a video signal processing
device in which video signals are treated by utilizing the
vertical correlativity without involving any bad influ-
ence on the vertical synchronizing signal.

To this end, in accordance with the invention, a video
signal processing device which comprises delay means
for delaying video signals by a prescribed period related
to the horizontal scanning to produce delayed video
output signals, selection means for selectively passing

‘the video signal and the delayed video signal there-

through, and computing means for computing the video
signal which did not undergo treatment by said delay
means and the video signal which was produced from
said selection means, is provided as one embodiment
thereof.

These and other objects and features of the invention
will become apparent from the following detailed de-
scription of embodiments thereof taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram illustrating an example of
the main parts of the conventional video signal process-
ing device. |

FIG. 2 1s a timing chart of waveforms appearing at
various points of FIG. 1.

FIG. 3 is a block diagram of the main parts of an
embodiment of a video signal processing device accord-
ing to the present invention. -

FIG. 4 is a timing chart of waveforms appearing at
various points of FIG. 3.

FIG. § is similar to FIG. 3 except that another em-.
bodiment of the invention is illustrated.

FIG. 6 is similar to FIG. 5 except that still another
embodiment of the invention is illustrated.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In FIG. 3 there is shown a video signal reproducing
apparatus employing one form of the invention where
the same reference characters have been employed to
denote the similar parts to those shown in FIG. 1. The
reproduced video signals are processed first in two
ways, one of which passes through 1H delay line 3

followed by 3-amplitude attenuator 5, and the other of
which passes through delay line 2 for fine adjustment

followed by 3-amplitude attenuator 4, to a selector
switch 15 operating with switching control signals pro-
duced from a switching signal forming circuit 17 in the
form of pulses of 4H duration as shown on line (d) in
FIG. 4. Responsive to this switching control signal, for
the aforesaid 4H period, selector switch 15 passes the
output signal of delay line 2 (shown on line (a) in FIG.
4) to adder 7 therethrough. 1t is, therefore, during this
4H period that adder 7 produces an output of 2 times
higher amplitude than that of the signal shown in FIG.

4(a) and therefore that, since the amplitude having ef-

fect of attenuator 4 is cancelled out, the output signal of
adder 7 is substantially equal to the output signal of
delay line 2 for fine adjustment. It is to be noted that
since the delay time of delay line 2 is significantly
shorter than that of 1H delay line 3 which is one of the
essential parts of the invention, the delay line 2, hence,
is essentially irrelevant to the invention.

In the other period than the aforesaid 4H, selector
switch 15 allows the output signal of 1H delay line 3
(shown on line (b) of FIG. 4) to pass the adder 7 there-
through. By adder 7, therefore, the output signal of 1H
delay line 3, after having been treated through 3-ampli-
tude attentuator § and the output signal of delay line 2
for fine adjustment after having been treated through
4-amplitude attenuator 4, or the signals (a) and (b) of
FIG. 4, are combined to produce a signal representative
of the average of the preceding-by-1H video signal and
the present video signal.

A circuit 16 in FIG. 3 for separating composite syn-
chronizing signals from the video signals arriving at
inlet 11 is shown. The composite synchronizing output
signal of said circuit 16 is supplied to the switching
signal forming circuit 17. At the output of this circuit 17
there is produced in synchronism with this composite
synchronizing signal a switching control signal for con-
trolling the operation of selector switch 15 as has been
described above. 18 is a circuit for further separating a
vertical synchronizing signal from that composite syn-
chronizing signal. The circuits 16 and 18 in combination
have an equivalent function to that of the vertical syn-
chronizing signal separator circuit 13 of FIG. 1.

In the apparatus of such construction, for the afore-
said 4H period, the video signals from inlet 11 are trans-
ferred to outlet 12 without alternation so that no bad
influence is given to the vertical synchronizing signal.
Also for the other period than the 4H, that video signal
which arrived at inlet 11 before 1H, and that video
signal which now arrives are combined to produce an
output in the form of an average signal. And, these
signals constitute a video signal for the second field of
the frame, and also a scanning line interpolated video
signal. It 1s to be noted that for the first field of the
frame, similarly to the prior art of FIG. 1, the signal
from the 3H delay line is used.

Though the foregoing embodiment has been de-
scribed in connection with the switching period as de-
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fined to be 4H, another value of period which 1s more or
less longer may be adopted, provided that the 4H 1s
included. In this case, the time for scanning line interpo-
lation is only shortened by that difference, to say noth-
ing of being particularly free from a serious problem.
FIG. § illustrates another embodiment of the inven-
tion different from FIG. 3 embodiment in that the 3
attenuators are changed in position relative to the selec-
tor switch. Because of the difference being limited as
such, it will be self-evident that the apparatus of F1G. 5
has similar advantages to those of the apparatus of F1G.
3. For note, all the parts are similar to those shown in
FIG. 3 and are given the same reference numerals to

omit their explanation.

FIG. 6 illustrates still another embodiment of the
invention where the same reference characters have
been employed to denote the similar parts to those
shown in FIG. 3. 15’ is a selector switch of which the
operation is controlled by a similar switching control
signal to that for the switch 15 of FIG. 3.

That is, by the apparatus of FIG. 6, for a prescribed
period including the vertical synchronizing signal, the
output signal of delay line 2 for fine adjustment 1s trans-
ferred without alternation to the output signal of switch
15'. For the other period, the output signal of adder 7
becomes the output signal of switch 15'. Therefore,
substantially the same result as with the apparatus of
FIGS. 3 and § is effected.

As has been described in greater detail above, accord-
ing to the video signal processing device of the inven-
tion, where a signal responsive to both of adjacent two
horizontal scanning lines is obtained, it 18 at least in the
period including the vertical synchronizing signal that
without having substantially to be altered, the aforesaid
video signals are transferred to the outlet, with an ad-
vantage that any bad influence is not given to the verti-
cal synchronizing signal. Another advantage is that the
thus-obtained video signal provides a vertical synchro-
nizing signal which can be used in many purposes, for
example, controlling the relative speed between the
recording or reproducing head and the recording me-
dium, or automatically changing over between the two
heads.

What I claim:

1. A video signal processing device, comprising:

(a) delay means for delaying an input video signal to
produce a first video signal and a second video
signal, said first video signal and said second video
signal being different in time from each other by a
time equal to an integer number times one horizon-
tal scanning period of the input video signal;

(b) switching means for outputting either the first
video signal or the second video signal;

(c) mixing means for mixing the first video signal and
an output signal of said switching means; and

(d) control means for controlling said switching
means so that said switching means outputs the first
video signal during the vertical synchronizing per-
iod of the input video signal.

2. A device according to claim 1, wherein said con-
trol means includes separation means for separating a
composite synchronizing signal from the mput video
signal, and generation means for generating a control
signal to control said switching means based on the
composite synchronizing signal separated by said sepa-
ration means.

3. A device according to claim 1, further comprising
first attenuating means for attenuating the first video




9
signal and second attenuating means for attenuating the
second video signal.

4. A device according to claim 3, wherein said
switching means is arranged to output either the first
video signal attenuated by said first attenuating means
or the second video signal attenuated by said second
attenuating means. -

d. A device according to claim 4, wherein said mixing
means includes an adding circuit for adding the first
video signal attenuated by said first attenuating means
and the output signal of said switching means.

6. A device according to claim 1, wherein said mixing
means includes first attenuating means for attenuating
the output signal of said switching means, second atten-
uating means for attenuating the first video signal, and
adding means for adding the signal attenuated by said
first attenuating means and the first video signal attenu-
ated by said second attenuating means.

7. A video signal processing circuit, comprising:

(a) delay means for delaying an input video signal to
produce a first video signal and a second video
signal, said first video signal and said second video
signal being different in time from each other by a
time equal to an integer number times one horizon-
tal scanning period of the input video signal;

(b) mixing means for mixing the first video signal and

- the second video signal to produce a mixed video
signal;

(c) switching means for outputting either the first
video signal or the mixed video signal; and

(d) control means for controlling said switching

~ means so that said switching means outputs the first
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video signal during the vertical synchronizing per-
1od of the input video signal.

8. A device according to claim 7, wherein said con-
trol means includes separation means for separating a
composite synchronizing signal from the input video
signal, and generation means for generating a control
signal to control said switching means based on the
composite synchronizing signal separated by said sepa-
ration means.

9. A device according to claim 7, wherein said mixing
means includes first attenuating means for attenuating
the first video signal, second attenuating means for
attenuating the second video signal, and adding means
for adding the first video signal attenuated by said first
attenuating means and the second video signal attenu-
ated by said second attenutating means.

10. A video signal processing device, comprising:

(a) delay means for delaying an input video signal to
produce a first video signal and a second video
signal, said first video signal and said second video
signal being different in time from each other by a
time equal to an integer number times one horizon-
tal scanning period of the input video signal;

(b) process means, arranged to input said first video
signal and said second video signal, for outputting
either the first video signal or a mixed signal which
includes the first video signal and the second video
signal; and |

(c) control means for controlling said process means
so that said process means outputs the first signal
during the vertical synchronizing period of the

input video signal.
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